In 1996, a random population sample of 2615 adolescents completed a questionnaire concerning habitual sun-related behaviours, attitudes towards sunbathing, and knowledge about skin cancer. Females, older adolescents, those with less sun-sensitive skin, those with higher knowledge and those with a positive attitude towards sunbathing were more likely to be frequent sunbathers. Younger adolescents, those who today sunbathe moderately, and those with sensitive skin were more likely to believe that they would sunbathe more often in the future. Males, adolescents with less sensitive skin, those with a positive attitude towards sunbathing and those sunbathing often, were less likely to use protection when sunbathing. Interventions to decrease sun exposure among adolescents should focus on changing attitudes toward sunbathing and having a tan, since knowledge of skin cancer and the damaging effect of sunbathing did not seem to affect current sunbathing habits, or use of sun protection.
Introduction
The incidence of malignant melanoma in Sweden has grown during the past 20 years, with an average annual increase of 3.8% for men and 2.8% for Ž women National Board of Health and Welfare, . 1999 . As childhood and adolescent sunburns seem to be an important risk factor for skin cancer Ž . Weinstock et al., 1989; Østerlind et al., 1992 there is reason to design intervention directly directed towards this group, aiming at a reduction of sun exposure. For successful intervention it is important to establish factors that affect sunbathing habits and the intention to change these habits. The aim of most preventive campaigns has been to increase knowledge about sun risk behaviour and raise sun awareness, with the hope that this will lead to less Ž sunbathing McGee and Williams, 1992; Mermel-. stein and Riesenberg, 1992; Boldeman et al., 1993 . Even though some studies associated poor knowledge about skin cancer with a high degree of sunbathing Ž . Keesling and Friedman, 1987 , the relationship between knowledge and sunbathing habits seems to be more complex.
Ž . Jerkegren et al. 1999 found no difference in knowledge between high-sun-exposed and low-sunexposed university students in Sweden. There seem to exist strong motivating factors for sunbathing, which surpass the effects of knowledge. The reasons and underlying motives for tanning are still rela-Ž tively unknown. In a recent review article Koblenzer, . 1998 , it was claimed that most studies of attitudes and belief about sunbathing confirm the opinion that a suntan implies physical and emotional good health, attractiveness and a personality characterized by an active, more risk-taking lifestyle. An interview study of beach-goers found that sunbathing was related to a positive attitude towards risk taking, little knowledge about skin cancer, a relaxed mood, friends who sunbathe, and activities related to main-Ž taining a positive physical appearance Keesling and . Friedman, 1987 . The association between healthi-R. Branstrom et al.n ess, attractiveness and a tan was examined in an Ž . Australian study Broadstock et al., 1992 , in which adolescents judged models with different degrees of suntan. A medium tan was perceived as healthiest and most attractive, although darker tans were preferred on male models. Having no tan was considered both least healthy and less attractive. A study of Norwegian adolescents identified the following predictors of sunbathing: opportunity to sunbathe, sun-sensitive skin, heavy smoking, playing down the risk of skin cancer, valuing physical appearance, friends' use of sunscreen, positive attitude toward a tan, favourable physical self-concept, friends' use of sunbeds and friends' sunbathing Ž . Wichstrøm, 1994 . These studies suggest a strong influence of attitudes to sunbathing behaviour. As long as the attitudes to tanning remain positive and the perceived susceptibility to skin cancer is low, the intensity with which people engage in intentional tanning will probably remain stable.
A problem in many public health projects is that people have different needs for education and information. To permit more effective information strategies, Prochaska and DiClemente constructed the Stages of Change Model. The model has been applied to a wide variety of health-related behaviours Ž . Prochaska et al., 1994 . The authors identify six stages of change to and from risk behaviour: precon-Ž templation individuals are not intending to change, . at least not in the next 6 months , contemplation Žindividuals are seriously thinking about changing . Ž behaviour in the next 6 months , preparation the . individual is actively preparing to change behaviour , Ž action the 6-month period following an overt modi-. Ž fication of unhealthy behaviour , maintenance a period of continued change from 6 months after an overt behaviour change until the problem behaviour . Ž is finally terminated , and termination individuals are confident in their ability to resist relapse in all . problem situations . Attitudes towards sunbathing could differ depending on stage of change. Precontemplators probably have a positive attitude towards sunbathing; they perceive more benefits than disadvantages. Contemplators probably believe that benefits and disadvantages are equal. The persons in the other four stages of change probably consider the disadvantages of sunbathing to outweigh the benefits. The Stages of Change Model could be used to design information campaigns directed towards groups of people at different stages with different needs for information.
Beliefs about the outcome of behaviour may constitute one major component predicting behavioural intentions, according to some social-cognition models in health psychology, such as the theory of rea-Ž . soned action Fishbein and Ajzen, 1975 and the Ž . theory of planned behaviour Ajzen, 1988 . People who believe sunbathing to be harmless are probably less inclined to decrease their sunbathing.
We have previously reported habitual sun-related behaviours in a randomized sample of 4020 Swedish Ž adolescents aged 13, 15, 17 years Brandberg et al., . 1998 . Girls sunbathed and used sunbeds more than boys at all ages. Sunbathing and sunbed use increased with age. The most frequently mentioned reason for sunbathing was that it made them feel more attractive. This was mentioned as a motive both for own sunbathing and, to an even higher degree, as a supposed reason for why peers sunbathe.
The aim of the present paper was to examine the effect of gender, age, skin sensitivity, beliefs about sunbathing, attitudes towards sunbathing, and knowledge about skin cancer, UV radiation and preventive measures, as predictors of present and future sunbathing habits and use of sun protection in the same population-based sample.
Method

Participants
The parents of 4020 randomly selected adolescents in the age groups 13, 15 and 17 years were contacted by mail and asked to pass on an enclosed questionnaire to their son or daughter. Half of the questionnaires were sent out in the spring and the other half in the autumn to avoid seasonal bias in sun-related Ž . behaviour. A total of 2615 questionnaires 65% were returned. No compensation for participation was given. Distribution of the participants is presented in Table 1 .
Measures
The questionnaire contained 50 items measuring sun-related behaviour, the use of sunbeds, attitudes and knowledge of tanning, and assessments of the dangers and benefits associated with sunbathing. The items used in the present paper were as follows.
Present sunbathing habits. The respondents were categorized into three groups of sun exposure according to present sunbathing habits: high, moderate and low, using one item concerning habitual sunbathing, 'How often do you sunbathe during the summer?'. Those responding 'Often' or 'Rather often' formed the high-exposure group, those answering 'Sometimes' formed the moderate-exposure group, and those reporting 'Seldom' or 'Never' constituted the low-exposure group.
Future sunbathing habits. Intention to change sunbathing behaviour was measured with one question: 'What sunbathing habits will you have when you are grown up?'. The response categories were 'I will sunbathe more than today', 'Same as today', 'I will sunbathe less often than today' and 'Then I will never sunbathe'. The subjects were grouped by response into 'Less often', 'Same as today' and 'More often'.
Use of sun protection. Subjects responded on a Ž . Ž five-point scale ranging from 1 Not at all to 5 Very . much , regarding how far they used each of six different precautions when sunbathing. Those responding 4 or 5 were considered as users of sun protection. Additionally, an index was calculated using one item concerning whether the respondent did anything to protect himrherself and six items concerning various ways to protect oneself in the sun. Minimum score was 7 and maximum score 35. The subjects were put into three groups using scores 1 above standard deviation from the mean as high, 2 1 and scores below standard deviation from the 2 Ž mean as low 'Low's 7᎐17, 'Moderate's 18᎐22, . 'High's 23᎐35 . The internal reliability for this scale Ž . was 0.67 Cronbach's alpha .
Skin sensiti¨ity. A question based on Fitzpatrick's four skin types was used to establish the respon-Ž dents' self-assessed skin sensitivity i.e. ability to tan . Ž and risk of burning when sunbathing Rhodes et al., . 1987; Fitzpatrick, 1988 . Skin types I and II 'Always burns, never or sometimes tans' formed one category. Skin type III 'Sometimes burns, always tans' and skin type IV 'Never burns, always tans' formed one category each.
Beliefs about sunbathing. The subjects were asked Ž what they believed about sunbathing responses: 'Very healthy', 'Healthy', 'Neither healthy nor harm-. ful', 'Harmful' and 'Very harmful' . 'Very healthy' was combined with 'Healthy' to form one category and the same was done with 'Very harmful' and 'Harmful'. The three categories studied were thus 'Healthy', 'Neither healthy nor harmful', and 'Harmful'.
Knowledge. The scale measuring knowledge consisted of 12 true᎐false items concerning risk factors for skin cancer, knowledge about solar radiation, Ž . and sun-protection factor SPF in sunscreens. Scores ranged from 0 to 12. Three groups were formed 1 using scores above standard deviation from the 2 1 mean as high and scores below standard deviation 2 Ž from the mean as low 'Low's 0᎐6, 'Average's 7᎐8, . 'High's 8᎐12 .
Attitudes. Attitudes towards sunbathing were measured with one question about its perceived benefits and disadvantages. The answer alternatives were 'Many more benefits', 'Somewhat more benefits', 'Equal amount of benefits and disadvantages', 'Somewhat more disadvantages', 'More disadvantages' and 'Many more disadvantages'. The respondents were placed in three categories according to their answers.
Statistical analyses
Chi-square analyses were used to test age groups, gender and skin-type differences in current sunbathing behaviour, future sunbathing behaviour, sun protection and knowledge, beliefs and attitudes Ž . Siegel, 1956 . Logistic regression analysis was used to explore the predictive significance of different variables for present and future sunbathing habits, Ž . and use of sun protection Menard, 1995 . The SPSS Ž . statistical package was used SPSS Inc., 1999 .
Results
Present sunbathing habits, future sunbathing habits, and use of sun protection
Comparisons were made between sex, age and skin type for present and future sunbathing habits, and . use of sun protection Table 2 . There were more girls than boys in the high exposure group. Sunbathing frequencies increased with age. Also, adolescents differed in sunbathing habits depending on skin type. Skin types III and IV sunbathed more often than skin types I and II. No interaction was found for gender, age, and present sunbathing habits Ž . data not shown . No gender difference was found for future sunbathing habits. However, young adolescents and those with skin types I or II believed they would sunbathe more often in the future than did older adolescents and those with skin types III or IV. Also, an interaction effect for gender, age and future sunbathing habits was found. Thirteen-yearold girls reported more often an intention to sunbathe more in the future than did 13-year-old boys Ž 2 . chi s 6.104, df s 2, P-0.05 , and 17-year-old girls more often reported an intention to decrease their Ž 2 sunbathing frequency than did 17-year-old boys chi . s 9.535, df s 2, P-0.01 . Sun protection was more frequently used by females, younger adults and those with skin types I or II, than by males, older adults and those with skin types III or IV. No interaction was found for gender, age, and use of sun protection Ž . data not shown .
Beliefs, knowledge, and attitudes
Gender, age and skin-type differences regarding beliefs, attitudes and knowledge were calculated Ž . Table 3 . There were significant gender, age and skin-type differences in beliefs and knowledge about sunbathing. Female, older adolescents and those with skin types I or II perceived sunbathing to be more harmful than males, younger adolescents and those with skin types III or IV. No interaction was found for gender, age, and beliefs about sunbathing Ž . data not shown . Girls had better knowledge than boys about risk factors for skin cancer, preventive measures, and UV radiation. Older adolescents had better knowledge than younger. A strong interaction was found for knowledge, gender and age. There was no significant difference between 13-year-old boys Ž 2 . and girls in knowledge chi s 1.85, df s 2, ns but there was a significant difference in knowledge Ž 2 between 15-year-old boys and girls chi s 17.63, df . s 2, P-0.001 and an even greater gender differ-Ž 2 ence between 17-year-olds chi s 63.41, dfs 2, P-. 0.001 . Percentages of boys and girls in the high knowledge group for the different age groups are presented in Figure 1 . There were also some differences in knowledge between skin types, with skin type III respondents as most knowledgeable. No gender difference was found for attitudes towards sunbathing. Older adolescents, as compared with younger, and those with skin types III or IV, as compared with subjects with skin types I or II, more often held the attitude that sunbathing has more advantages than disadvantages. No interaction was found for gender, age, and attitudes towards sun-Ž . bathing data not shown . the girls took no precautions when sunbathing. The most commonly used protection among girls was a sunscreen. Among boys, the most frequently mentioned way to lower the risk of getting skin cancer was to sunbathe moderately, but even here, this way of taking precaution was used to a higher degree by the girls. When comparing the different age groups with respect to ways of protecting oneself from sun Ž . radiation, a consistent pattern was found Figure 3 . Younger adolescents used all the different methods of sun protection more than older adolescents did.
Use of sun protection
Predictors of present and future sunbathing habits, and use of sun protection
Three logistic regression analyses were conducted Ž . Table 4 . The dependent variables used were present sunbathing habits, prediction of future sunbathing, and use of sun protection. The independent variables were gender, age, skin type, beliefs about sunbathing, attitudes towards sunbathing, knowledge Ž . about skin cancer, and for two of the analyses present sunbathing habits. All independent variables were entered simultaneously. Females, older adolescents, those with less sun-sensitive skin, those with higher knowledge of skin cancer, and those with a positive attitude towards sunbathing proved more likely to be frequent sunbathers. Younger adolescents, those sunbathing moderately, and those with sensitive skin were more likely to believe that they would sunbathe more often in the future. Those believing sunbathing to be harmful were less likely to believe that they would sunbathe more often in the future. Males, older adolescents, adolescents with less sensitive skin, those with a positive attitude towards sunbathing, and those who sunbathed often, were less likely to use protection when sunbathing.
Discussion
The present study demonstrated that even though knowledge of sun radiation and skin cancer seemed to be good among Swedish adolescents, especially among older girls, this did not affect sunbathing habits or the intention to change them; nor did it increase the use of sun protection. On the contrary, adolescents with good knowledge were more likely to sunbathe than were adolescents with less knowledge. Perhaps this could be explained by an increased interest in sun radiation and skin cancer among frequent sunbathers and therefore, girls were Jerkegren et al., 1999 . An alarming example was the very high frequency of intentional tanning found among patients with dysplastic naevus syndrome, with a 100% lifetime risk Ž . of getting skin cancer Greene et al., 1985 , who had received individual information about self-examination of the skin and sun protection twice a year Ž . Brandberg et al., 1997 . Thus, knowledge did not seem to moderate sunbathing habits in this high-risk group.
More than half of the girls and 26% of the boys responded that they sunbathed often, and the majority did not intend to change their behaviour. As other studies indicate that sunburn in youth is espe-Ž cially harmful with respect to skin cancer Con-. sensus Conference, 1994; Wichstrøm, 1994 , preven- tive intervention towards adolescents should be of particular importance. Interventions used in Sweden so far have aimed mainly at enhancing knowledge about the damaging effect of sun radiation and tanning, thus relying on the notion that if people are just told the facts, they will behave according to recommendations.
Some recent studies using social-psychological theories of decision-making have shown that positive attitudes towards both sunbathing and sun-protective behaviour are important predictors of intentions Ž . and actual behaviour Hillhouse et al., 1996 Hillhouse et al., , 1997 In the present study we confirmed a strong association between positive attitude towards sunbathing and extensive sunbathing. Therefore, telling people about the risks of sunbathing seems to be an inefficient preventive strategy by itself. A more effective approach would be to design different health-promotion strategies for different groups depending on their attitudes towards sunbathing. It is probable that people who consider the advantages of sun-Ž bathing to outweigh the disadvantages the precon-. templators in the Stages of Change Model need more information on the negative consequences of excessive sunbathing, whilst people who think that Ž the disadvantages dominate preparation, action, maintenance and termination stages in the Stages of . Change Model , might be more interested in learning effective sun protection.
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revious studies have shown boys to be more Ž exposed to sun radiation than girls Mermelstein . and Riesenberg, 1992; Robinson et al., 1997 . The present study concerned intentional tanning, which explains why girls reported a higher frequency of sunbathing than boys. Gender differences in sunbathing behaviour have been found in many studies. The first report from the present study, comparing self-image and sun-related behaviours, showed that the boys who were most satisfied with themselves and the girls who were least satisfied with them-Ž . selves sunbathed the most Brandberg et al., 1998 . Further, when examining reasons for sunbathing, other studies have found appearance to be an im-Ž portant reason for sunbathing Wichstrøm, 1994; . Brandberg et al., 1998 . Maybe gender differences concerning physical appearance and attractiveness, formed by the press and media, could explain the gender differences found in sunbathing behaviour. The increase in sunbathing with age could also be related to appearance, as older adolescents might be more concerned with physical appearance than younger, and more willing to take risks to achieve this goal.
An interesting finding in this paper is that adolescents with sensitive skin, even though they currently sunbathe less often than adolescents with less-sensi-Ž tive skin probably due to physical discomfort in the . sun , think that they will sunbathe more often in the future. Possible reasons for this could be wishful thinking and a belief that they will tan better later in life. Another explanation might be that people normally tend to rate their skin sensitivity according to their actual behaviour. Thus, those who sunbathe a lot might underestimate their skin sensitivity.
No association was found between the consequences of sunbathing, measured as healthy versus harmful, and current sunbathing habits. However, future sunbathing habits were related to perceptions of benefits. Adolescents, who thought that sunbathing was harmful, were more likely to think that they would sunbathe less often in the future, although they currently sunbathed as much as adolescents who thought sunbathing was healthy. Individuals who both sunbathe and believe that it is harmful probably experience a cognitive dissonance Ž . Festinger, 1957 . A way to reduce this dissonance could be through basing the decision to sunbathe on a cost and benefit reasoning: it is worth some degree of risk-taking to be attractive and look healthy today, while tomorrow the cost᎐benefit balance will have changed and the harmful effects of sunbathing will be more important than appearance. Another explanation could be that adolescents think of skin cancer as something that happens when you get very old, unaware of the time lag in skin-cancer development. They might argue that sunbathing is harmful in general, but this is not the case when you are young and especially not if you plan to sunbathe less in the future. In addition, risks such as those of tanning are most often seen as applying to others, rather than oneself. Interviews with adolescents on how they reason about sunbathing behaviour might further enlighten such explanations.
This study has some limitations, which are important to consider. As the data were collected through a mail survey there was a considerable group of non-responders, although not larger than could be expected from this type of data-collection method. There was no reason to believe that this group would differ in sunbathing habits from the responders, as the study sample was randomly selected from the population. Further, there are reservations concerning how well the questions about sunbathing behaviour reflected actual behaviour. However, a similar question on habitual sunbathing behaviour discriminated between individuals with high-risk behaviour and low-risk behaviour in a previous study Ž . Brandberg et al., 1997 . A majority of studies on sun-related behaviour are conducted in countries with much ambient ultraviolet radiation and among inhabitants with white and sensitive skin. The climate in Sweden, however, is characterized by a long winter with few hours of sun and short mild summers with intermittent sunny days and moderate levels of ultraviolet radiation. As a result, many people in Sweden undertake intensive intentional tanning during the summer and regularly travel to warmer countries. Taking this into account the increased incidence of malignant melanoma is probably due to the intermittent character of Swedish sunbathing. People do not want to protect themselves from the sun, they are actually seeking the sun. This poses special difficulties with respect to intervention to reduce sun exposure. Perhaps the most important task for public health workers aiming at a reduction of skin cancer incidence is to promote a rational and sensible attitude towards sunbathing and having a tan, since knowledge of skin cancer and the harmful effects of sunbathing does not seem to help. Telling Swedish adolescents about the risk seems to be an ineffective strategy for reducing harmful intentional tanning. A change in public attitude regarding the positive effect of sunbathing would probably affect sunbathing habits much more than increased knowledge. This would involve changing attitudes from 'attractive and healthy when tanned' to 'unhealthy when too darkly tanned', and from 'feeling comfortable in the sun' to 'enjoying the warmth and light of the sun but avoiding peak ultraviolet radiation'. For this purpose we are currently conducting yearly campaigns in the county of Stockholm, Sweden, seeking to change adolescents attitudes towards sunbathing and having a tan.
